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TITLE: Injurious efféct of 660~ and 120-mev protons and the efficacy of
pharmacological and chemical protection

SOURCE: AN SSSR. Otdeleniye biologicheskikh nauk. Problemy kosmiche skoy
biologii, v. 4, 1965, LOL-410

TOPIC TAGS: proton, biologic radiation effect, radiation protection, mouse,
RBE, cobalt, radioisotope, gamma irradiation, antiradiation drug

radiation by determining the RBE of high-energy protons. In this work ~
male white mice weighing 18—21 g were subjected to Coso‘gamma-rays

- (dose power, 264 rad/min) and 120- and 660-Mev protons (dose power,

. 900~ 700 rad). The experiments were also designed to test chemical
agents with a known radioprotective effect against x-rays and gamma-rays
during proton irradiation. The animals were irradiated-in plastic chambers

Card 1/3

ABSTRACT: Efforts continue to partially estimate the biological effects of cosmic
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in groups of 10—5 controls and § protected mice, The LDsg/3¢9 for Co80
gamma-rays was calculated to be §00 rad, and for 660-Mev protons,

- 900 rad. Thus, the RBE of 660-Mev protons, according to the LDy,
index, is 0,73, The comparative radioprotective effect of various sub-
stances was investigated in experiments, the results of which are shown
in the following table. : - : G

Cob0 gamma-irradiation | Irradiation with 660-Mev| Irradiation with 120-
in dose of 850 r protons in dose of Mev protons in doses of
(01, J. 1170 * 150 rad (DL, 1200 2 1)) rad (DL,
P el LNumber Number glive Number of ' Number . 1]. ve] Nunber ofr Number ali’ve
|- reparation of mice ' by JO:h day mice by 30th day |mice 'by 30th day
Cystamine : 40 80 41 40 24
__AET . 40 30 60 49 40 . 30
__Serotonin 40 24 30 15 40 : 22
~5-methoxytryptamind 40 28 30 L 21 40 ' 28
~ Tryptamine 20 8 20 5 — T e
—5-hydroxytryptophad 20 - 8 20 ) 4 — =
__Control 40 0 160 J 60 2
_Biological control 20 20 60 59 20 20
. ] l l
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Experimental results showed that the RBE of both 660~ and 120-Mev-\/
protons for mice, as compared with electromagnetic radiation, does not
exceed 1. Furthermore, the known radioprotective substances retain
their effect_ive_p_qgs..d_tg‘ip_g‘ix_‘gadi_ajzion with high-energy protons. The authors
bxpress thanks to Corresponding Member of the Academy of Sciznces, SSSR, :
D. I. Blokhintsev, Director OIYaI. Further thanks is extended to Professor !
V. P. Dzhelenov, Director of The Laboratory of MNuclear Probtlems 0IYal,
for making possible the research work with protons. Orig. art. hast
L tables. LATD FRESS: A4091-F] .
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ACC NR: AT6003875 SOURCE CODE: UR/2865/55/004/000/0411/0429
AUTHOR: Razgovorov, B. L.; Morozov, V. S.; Shashkov, V. S.; Antipov, V. V.; érj’
Dobrov, N. N.; Konnova, N. I.; L'vova, T, 5.; baksonov, P. b, 2_1‘{ :

S o
ORG: none /

TITLE: Effect of screening individual parts of the body of animals on changes . !
in radiation reaction on exposure to gamma rays and high-energy protons ;

SOURCE: AN SSSR. Otdeleniye biologicheskikh nauk. Problemy kosmicheskoy
biologii, v. 4, 1965, 411-429

TOPIC TAGS: radiation shielding, RBE, rat, animal rhysiology, gamma irradiation, :
cobalt, radioisotope, proton, irradiation, radiation biologic effect :

ABSTRACT: Previous experiments showed that screening of individual organs or
parts of the body during large doses of x~-rays or gamma rays can change
both the degree of radiation sickness and the number of deaths. In this . o
work experiments were conducted to determine the effect of screening /94 SN
during irradiation-.of animals with gamma rays and 120-Mev protons. ' :
White rats of both.sexes were used, Co60 gamma irradiation with dose

power of 15.5 r/min was used. Proton irradiation was conducted through

Card 1/
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lead-shielded polyethylene blocks to lower the dose (dose power 60 * 10 '

rad/min). During gamma irradiation, parts of the body were screened
with stecl plates {15 cm thick) of different widths. Plexiglas blocks -
12—15 cm thick, which almost completely blocked the proton flux from the
screened part, served as shields during proton irradiafion. The biological
effect of radiation under these conditions was determined by the survival
rate of animals during a 30-day period after irradiation. L.ocalized
shielding during gamma irradiation of rats in a dose of 930 rad produced a
definite increase in the survival rate, which was most effective during
screening of the abdomen (80% survival rate as compared with 6% in the
control). It was concluded that screening of the abdomen lowers the mortality
index to the greatest degree and also is most effective in easing the course
of radiation sickness and lessening the degree of leukopenia. . .
_ In a second series of experiments, the abdomens of rats were shielded ]
“with plexiglas blocks of different widths during irradiation with protons in
_the following dose ranges: 800— 1050 rad and 1100—1300 rad, and with
- gamma rays in doses of 930, 1100, and 1400 rad. It was found that screen-
"ing the abdomen with a block 6 ¢ wide during proton irradiation with

~ Card 2/4
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800— 1050 rad increased the survival rate to ~86.4% (as compared with
'19. 4% in the control). A high survival rate (96. 7—100%) was also observed
when the abdomen was screened with blocks of various widths during gamma
irradiation (930 rad). Screening of the abdomen during proton irradiation
also prevented the development of severe gastrointestinal disease in many
cases and caused rats to lose less weight. Experimental animals re-
covered weight more quickly and even exceeded initial weight ievels.
Weight changes during gamma irradiation followed the same pattern.
Preliminary experiments were aiso conducted to show the effect of
screening under the combined influence of protons and acceleration or
vibration. Results showed that neither 30 min of acceleration (10g) nor
1 hr of vibration (700 cps, amplitude 0,005 min) altered the effectiveness
of screening during proton irradiation (doses 750— 1100 rad and 1050—
1300 rad, respectively). Furthermore, it was found that the effectiveness
of screening the abdomen increases with incréased radiation dose. There

is not yet any adequate explanation of the screening effect although it may
be connected with,retention by the organism of undamaged tissue sections.

Card 3/4

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548710003-2"



"APPROVED FOR RELEASE: 08/09/2001

RN S

CIA-RDP86-00513R001548710003-2

L 14291-66 e L L
. ACC NR: AT6003875 . A

- Orig. art. has: 5 figures and 4 tables. [ATD PRESS: ALO091~F]
~ SUB CODE: 06 / SUBM DATE: none / CRIG REF: OL1 / OTH REF: 010

4 LI

Card 4/4
s

<=

- 0 & T - ns —— e g s o o - ot e

- 4

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548710003-2"



F A RN R

"APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548710003-2

_ E.. &

L 14292-66  EWI(m)/EPF(n)-2  GG/RD : ‘ '
ACC NR: AT6003876 : SOURCE CODE: UR/2865/55/004/000/043_0/0436

AUTHOR: Gaydamakin, N. A.; Petrukhin, V. G.; Shashkov, V. S.; Antipov, V. V. 5/;
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ORG: none

TITLE: Morphological changes in the hematopoietic organs of mice after
irradiation with high-energy protons g, ¥#, & /

——
g

SOURCE: AN SSSR. Otdeleniye biologicheskikh nauk. Problemy kosmicheskoy biologii,
ve 4, 1965, 430-436

TOPIC TAGS: proton, hematopiesis, RBE, morpholog&, irradiation, mouse, gamma _ ‘
irradiation, cobalt, radioisotope, ionizing irradiation, radiation biologic effect:

ABSTRACT: 'Pathological changes in the morphology of the hematopoietic organs of
nale mice were studied after proton and gamma-irradiation. Some animals =
were subjected once to proton irradiation {dose, 830 rad; dose power, 400—
600 rad/min), and others were irradiated from a Co®®source (dose, 650 r;
dose power, 273 r/min). Control animals were not irradiated. The mice
were killed with ether 3, 7, 15, 30, and 60 days after irradiation, and
cells of the spleen, thymus gland, and bone marrow of the femur were”
Card 1/3 _
=

APPROVED FOR RELEASE: 08/09/2001 CIA-RDP86-00513R001548710003-2"



"APPROVED FOR RELEASE: 08/09/2001

“' - e PRI R

CIA-RDP86-00513R001548710003-2

cradfnt oot

EA A S W -

L 1429266
ACC MR: AT6003876

examined microscopically. In animals that died from raldiation sickness

(9— 12 days after irradiation), hemorrhages in the lungs and intestine were
frequently observed. Comparison of the weight coefficients of the spleen
and tiymus (both showing a two-phage increase) did not reveal any
statistically reliable differences in the effects of the two different types of
irradiation on these organs. Observation of animals and comparative '
study of hematopoietic “organs show that changes due to irradiation with
protons and gamma-rays are similar. In the first few days after irradi-
ation, the volume of follicles in the spleen decreased, and areas of
myelopoiesis disappeared from the pulp. In the thymus gland, depletion

of the cortical substance of lymphocytes was observed, and in the bone
marrow destruction of the reticular stroma occurred. It must be noted

that changes were less severe during irradiation with protons than with
gamma-rays. However, complete recovery of the spleen did not occur in
either case by the 60th day after irradiation. In general, it was concluded -
that restoratiyve processes in all three structures studied proceeded more
slowly in the gamma-irradiated animals. Previous experiments have '
also shown that there are no noticeable differences in the morphological
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‘reactions of animals to different types of jonizing radiation. The degree of
affliction, however, depends on the physical nature of the form of

radiation, and doses vary. Orig. art. has: 1 table. [ATD PFESS: 4091-F]
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TITIE: Modeling of radiation conditions on a circumlunar trajectory during a
solar flare . :

SOURCE: AN SSSR. Otdeleniye biologicheskikh nauk. Problemy kosmcheskoy
biologii, v. l&,'/q}zgl-']OB

TOPIC TAGS: space flight similation, mouse, radiation protection, lunar flight,
radiation blologle effect, biologic acceleration effect, solar flare, gamma

irradiation, lunar trajectory, radiation belt, antiradiation drug
Ry /
ABSTRACT: The possibility of modeling the biological effect of radiation‘é: a |
»lunar flight which includes a short solar flare was demonstrated, White !
\"mice fed a special food concentration and kept in a biological unit were °
“subjected to gamma-irradiation. Acute irradiation of other animals was’
conducted in plexiglas cages. In all cases the radiation dose was_
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900--920 r. Dose power during acute irradiation was 18 r/min and dur- :
ing "solar flare' a maximum of 2.5 r/min (duration of flare, 24 hr). On?
the simulated lunar trajectory, the animals received a dose of 60--80 r §
while passing through the "radiation belts.'" Before the solar flare, the
mice were injected with the foliowing radioprotective agents: cystamine '
‘dihydrochloride, AET, and 5-methoxytryptamine hydrochloridé.”y

The experimental results showed that the effects of this pharmaco- :
logical protection were slight as compared with unprotected animals.

AET was the most effective radioprotective agent during both "lunar
flight' and acute irradiation. On the lunar flight the animals were sub-
jected to an acceleration of 20 g for 5 min before irradiation and at the
end of the flight, It is suggested that the observed lowering of the bio-
logical effect of radiation during lunar flight (only 33% of the mice dieu,
-as against 90% after acute irradiation) is due not only to the lowered dose’
power, but also to acceleration. It is known that acceleration can alter
the reactivity of an animal to subsequent irradiation, Previous experi-
ments also suggest that preliminary irradiation of 60 r (in the radiation |
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belts) reduced the effectiveness of the subsequeﬁt high dose dwring solar flare.
It was concluded that modeling of radiation conditions for any spaceflight
2 figures and 3 tables.

' trajectory should be possible,

Orig. art. hass
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ORG: none

TITLE: Modeling the biological effect of a depth dose from a monoenergetic proton
flux \

SOURCE: Kosmicheskiye issledovaniya, v. b, no. 1, 1966, 172-174
TOPIC TAGS: corpuscular radiation, radiation effert, RBE, high energy proton

ABSTRACT: Previous experiments suggested that physical protection (shielding) some-
times aggravates the effect of corpuscular radistion¥on living organisms. Unlike
electromagnetic radiation, heavy particles create a higher ionization density along
their path and at the end of their penetration (i.e., linear energy losses increase
with decrease in particle velocity, and RBE likewise increases). Thus, corpuscular
radiation cen have a widely varying biological effect on different parts of an
organism. Experiments were conducted to trace the change in biological effectiveness
of particles during their passage through tissue until they were stopped. Mice were
placed in rows perpendicular to the axis of a monochromatic beam of 120-Mev protons.
Animals were irradiated with a dose of 1600 rad {dose power, 50 rad/min from a
synchrocyclotron). One group of animals received sn intraperitoneal injection of the

UDC: 629.198.621
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antiradiation agent AET (dose, 150 mg/kg) 15--20 min before jrradiation. The survival
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Survival percentage
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Fig. 1..Survival percentage of irradiated
animals depending on the rov occupied

1 - Control; 2 - AFET.

Row of animals

percentage and average length of life of animals dying within 30 days were determin- {
ed (see Fig. 1). It should be noted that AET had no protective effect in the =
3rd—Uth row. Orig. art. has: 3 figures and.1 table, [3s]

SUB CODE: 06/ SUBM DATE:

5% 4 5 65 7 8 8 10

230ct65/ ORIG REF: 003/ OTH REF: 003/ ATD PRESS:
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TITLE: Perspectives of pharmscochemical protection from redioactive
damapge during cosmic flights

{ORG: none

SOURCE: AN SSSR. Otdeleniye biologicheskikh nauk. Problemy
kosmicheskoy biologii, v. L, 1965, 119-126

TOPIC TAGS: astronaut, spsce medicine, radiation biologilc effect,
anmraoiation drug blologic acceleration aeffect, mouar, M/um*o«wml)
?r. ujlu.aﬁo.} atenm Afdu/f&?kf ,/
ABSTRA e authors consilder c,qgmj_g__ngd_j__ajj__qn\a regl dasnger for
astronauts, particulerly during long flights. The work is a survey on
exlsting radioprotectors and a genersl discussion of biologic conditions
in cosmic flight, future reseasrch, and requirements for radioprotectors.
The present chemlcal compounds, Mercamine HCL, its salicylate and
disvlfide, and AET appear sufficiently effective for clinicel use agsinst
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X or gemma rasys. Laboratory tests on mice showed thet some compounds of
the sminothiol series (cystemine, cystesmine, serotonin, AET) exerted
significant protective effect in proton irradistion of 600 and 120 Mev,
In the search for radioprotectors, other factors affecting the satronaut
must slso be taken into account, such as welghtlessness, vibrstion,
scceleration end changes in pressure. Tests on laborstory snimals

sub jected to such conditions prior to irradistion showed no effect on
rediation sickness, but vibrstion sfter irradiation wes apt to prolong
the siclmess., Some of the radioprotectors tested in mice and dogs had
an adverse effect on stability of the organism under vibration and
scceleration. The authors cell for studies to establish s stable
ecologic system in the cabin which can asccompany the astronaut on long
trips, for models simuleting cosmic flight conditions particularly in
regard to radiation dose, and for radioprotective compounds to be
compatible with ell these conditions. Orig. art., has: none,

SUB CODE: 06, 23/ SUBM DATE: none/ ORIG REF: '040/ OTH REF: 028
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: Problems of pharmacochemical protection of the organism against ionizing.
iation on spacaflights [?aper presoented at the Conference on Problems of Space
i

Medicine held in Moscow from 24«27 May 1966/

SOURCE: Xonferenisiya po problemam kosmicheskoy meditsiny, 1966, Problemy
osmicheskoy meditsiay. (Problems of space medicine); materialy konferentsii,
Moscow, 1966, 335-336 :

TOPIC TAGS: radiation protection, phammacology, ionlzing radiation biolegic ’
offect, cotmic radiation biologic effoct, 1ifs support system, radiation tolerance,

space nedicina

{ ABSTRACT: _ _ . ‘ .-
Although sonie pharmacocnemical substances nave a demonstrated

"ability to increase the radioresistance of both numans and animals, they
Jcannot be used uniconditionally in sp‘aceﬂigh't. Spef:ial. features? of the ) .
' cosmic radiation effect which must be considered in the search for effective |
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medicinal form. In addition, radmpro.tectors used in 1p e et : |
damage the nereditary structures or disrupt the physiolog

1inks in the spacgcraft life=support svEte€ms,:
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ORG: none &
TITLE: Psthomorphologicsl changes in hematopoietic orgsns of mice during

the combined’ action of certain types of ionizing radiation .and dynamic
spaceflight factors .

S v
SﬁgRCgi‘- AN SSSR. Izvestiya. Seriya biologichesksya, no. 3, 1966,
346-3

TOPIC TAGS: mouse, : " biologlc acceleration effect, blologic
vibration effect, radiation biologic effect, hematopoiesis, bone merrow,
-|radiastion injury, synergy

ABSTRACT: The synergistic effect of ionizing radiation and vibration or
transverse acceleration on the spleen and bone merrow was investigated :
in 9 series of experiments on 245 male mice. In the 1st end 2nd series |—
|experimental animals were sexposed to a 1-hr vibration (70 cps) period '
1 or 3 days before proton irpadiation with a 830 to 875 rad dose. In
the 3rd and Lth seriles experimental animals wers exposed to the same | —
vibration period 3 or S days following irradiastion. In the Gth series

Card 1/2
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experimental animals were exposed to the sction of transverse
ascceleration applied 10 times over a 30 min period 23 hr before gamma.
i{rradiation with a 700 r dose, and in the 6th series the transverse
accelseration action was applied 2l br following irresdistion. The Tth,
8th snd 9th series served as controls. Animals were observed over a. 60-
day period to determine pathomorphological changes of the spleen and
bone marrow by microscopic investigation. Study dats show that the
combined action of ionizing radiation and vibration or transverse
acceleration markedly changes the degrese end nature of pathomorphological
shifts in - hematopoietic organs. Exposure to vibration 3 days

and particularly 1 day prior, to irrsdiation intensified the depletion
of - spleen and bone marrow and sccelerated the restoration of 8ll the
hematopoletic processes. The effect of vibration epplied 3 days and
particularly 5 days after irradiation markedly increased destructive
changes; during the recovery period necrotic foci appesred in the bone -
marrow and spleen, and reparative processes were prolonged., Transverse
scceleration applied 2l hr. prior to gamma. irradiation reduced depletion
of the hematopoietic organs and accelerated their reparation.

Transverse acceleration applied 2 hr after ipradiation did not affect |—
radiation injuries of the hemstopoietlic organs. Orig. art. has:? 6 '

e
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JNEN
‘%.3 —

AUTHOR: Davydov, B. I.; Antipov, V. V.§ Kozlov, V. A.; Saksonov, F. P} e
Shashkov, V. S. A i

ORG: none ; L)

TITLE: The problem of using radioprotective pharmacological agents under spaceflight
conditions

SOURCE: Kosmicheskiye issledovaniye, v. &, no. 3, 1966, 482-491

TOPIC TAGS: wmanned spaceflight, radiation protection, cystamine,
methoxytryptamlne, acceleration, animal physiology

ABSTRACT: In tests on mice (exposed three times to 44.4 G, 1.4 G/sec accelera-
tions, with 5 min per exposure and 5 min between exposures on a centrifuge with a
4.25 m arm length) and guinea pigs (exposed twice to 22.0 G, 0.7 G/sec with 5 min
between exposures), lowered resistance to acceleration was noted after injections
of cystamine (80—150 mg/kg), AET. (15—150 mg/kg), S-methoxytryptamine (75 mglkg) s
serotonin (50 mg/kg), and aminazine (1—10 mg/kg). A change in resistance after
injections of phenatine (2—10 mg/kg) and strychnine (0.05 mg/kg) was insignificant.
Thirty min after the combined injection of phenaiine (5—10 mg), strychnine
(0.5—1.0 mg), and aminazine (2.5 mg), the EKG's and respiration of dogs exposed to
6—8 G (0.2—0.3 G/sec) did not differ from those of control centrifuged animals.

Card _1/2 UDC: 615.7.035.1:614.876(202)
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*: It was ccncluded that extreme caution should be exercised in recommending radio-

protectors, expecially AET, cystamine, and S-methoxytryptamine, for use on space-
flights. The authors thank §. N. Komarov for his active participation in the study.

orig. art. has: 5 figures and 3 tables. (cp]
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SHASHKOV, V.S.; FEDOSEYEY, V.M.; BURKOVSKAYA, T.Ye.; SAKSONOV, P.P.; ANTIFOV, V.V.;
YRVDOKIMOV, Yu.N.

tec thesized
Study of the radioprotective activity of some newly syn
thimzoline derivatives. Radiobiologi® 4 no.6:927 '64. {MIRA 18:7)

1. Moskovskiy gosudaratvennyy nniversitet im. M.V.Lomonosova,
khimicheskiy fakul'tet.
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L4, Furnpaces

Lining pyrite furunaces of the "G* type.
Pum, prom. 27 No. 9, 1952

7.

9. Monthly List of Russian Accessions, Library of Congress, February 1953, Unclassified.
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START, ACAD. B
Fusion

Refractometric method of investigating fusions. Dokl. A 333R 85 no. 1, 1952.

Monthly List of Russian iccessions, Library of Uongress, November 1952. UHNCLASSIFIED.
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ThnskH . U 137-58-5-9457
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 5, p 92 (USSR}

AUTHORS: Petrov, D.A.. Kekua, M.G., Khvostikova, V.D., Shashkov,
Yu. M., Suchkova, A.D. - e

TITLE Prc;ci:xcing Single Crystals of Silicon (O poluchenii mono-
kristallov kremniya)

PERIODICAL: V sb.: Vopr. metallurgii i fiz. poluprovodnikov. Moscow,
AN SSSR, 1957, pp 41-46

ABSTRACT: The production of single crystals of Si by drawing from a
melt and vertical floating-zone refining is déscribed. Drawing
was performed in an apparatus consisting of 3 parts: a vacuum
circulation chamber connected with an evacuation system and
equipped with electrical leads and mechanism for raising and
rotating the crucible; a working chamber consisting of a metal
water-cooled cylinder with viewing window; and heads with a
mechanism for raising and rotating the seed crystal. The fusion
of the Si in a quartz crucible mounted on a graphite base was
done by a slit heater made of spectrally pure graphite, with
graphite screens around it. Smelting was in vacuum (107 -10-5

Card 1/2 mm Hg). Si produced by the Beketov method was employed in